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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PURPOSE: To enhance a purity of an output 
signal of a PLL synthesizer circuit by a method 
wherein a PLL control part and a voltage control 
oscillator are installed on a chip substrate so as 
to be separated in positions which are not faced 
in parallel and an isolation region is formed 
around the voltage control oscillator. 
CONSTITUTION: A PLL synthesizer circuit of a 
BiCMOS constitution is formed in a rectangular 
chip 1; a PLL operation part 2 constituted of a 
CMOS logic circuit is formed in one corner part; 
a prescaler 3 of an ECL constitution by a bipolar 
transistor is formed so as to be adjacent to one 
side of the PLL operation part 2. A phase 

comparator 4 of a CMOS constitution and a charging pump 5 of a bipolar constitution 
are formed so as to be adjacent to the other side of the PLL operation part 2. A VCO 
(voltage control oscillator) 6 of a bipolar constitution is formed in a diagonal position 
of the PLL operation part 2 inside the chip 1; an LPF(low-pass filter) 7 constituted as 
an external circuit is connected between the VCO 6 and the charging pump 5. A P- 
type layer is formed as an isolation region 8 around the VCO 6. 



http://wwwl9.ipdl.jpo.gojp/PAl/cgi-bin/PAlDETAIL 



5/27/2004 



BEST AVAILABLE COPY 



^ (I 

©B*ffl#f^/t(jp) (Q> «F MB « ^ M 

4#fF&# (A) ¥2-291161 

27/04 A 7514-5 F 

21/76 z 7638-5 F 

w&m* gig ggggg i (^ 6 i) 



©& 






» + m m 


®» 


91 






®& 




* 


tt ill # & 


©HJ 


m 


A 


* ± a «e ^ £ tt 


©U3 


m 


A 


*dbii«jr-f i^ixr 












m 


A 





H ¥1-111690 
@m H ¥1 (1989)4 ^288 

S^ic#B^rUi^m^lBr2Til844#2 *±a«y-f 
^ft&#B#rfriiSi^Iirr2T§1844#Z ardba-y-facji, 
«0»»B#i&K]K*ir2TBl844#2 *±a^^ot^ 



■W Ml * 
* * <* * « 03 K 

i . * /ms ^ * a; * * p l l js » a ( i 

2 > t s n sa P L l h » ss ( l 2 ) <r> » ^ n ^ t 

EMWJt«S ( 6 ) t . KlSE*]«ftJgK ( 6 , 
«»»i**»BLt PLLM«| ( 1 2 ) fcifi 

(3) tiH-f»rui 

< 1 I IfiJiCDnt P LUMtfS ( 1 2) t« 
«£«»»«« ( 6 ) t *¥t? LfrVxffijRt: 
« M 8 * T * It . <S««K*|B(6)«>«in(c 

w » m m « < s > * b a u * £ t * # a t $ * 
* <* * a r?i n . 

3 • It'Wo^WI^Kjnfl 



[ a as j 

Bi CMOSKiSeiOPLLMWflit vco 

* <s^«e * i6j± jt it & £ t * a «, t t % 
y y * a, m ft * as * * 6 p l l m w a t . i» ie 

P L L !W W »o ai ;/> |g C * V» T » Jfc 3 ft *: T -t 
« * ft *> (t * * H1 1) + * < E *J « ft K K t . »< « 

t: Hi * i r y ^ }r - 9 t «: (6J - ^ ^ t- t: IK *<) L ■> 
•CPLLMftlSlifclgffiWmilJt^jjt^^fl,-^,,, 

I ft * ± *IJ ffl # if f ) 



397 



J 



I 



*/e-c-v>4 . ;fliJ4utifl ttt(()IC4t 
[ « * m ft ] 

«4CNOS»«|3(|t**L. *ffW»ltJgK 
lflTVCOM«i| W y, JU _ nsiB 

- 3 - 

* v ^«>I5«l£Vcc*».<^xttcs:»-#-4 t . * 
«.b*> J: 5CHEi B6Mt 

feas^Lrvco<oa!Ar s *(:/^x#aA 

* * fc . « £ tf V C O <0 !15 * <g ^ ifi e o 0 M H I 
"LL««(|fl l#m4r5|tHlTJiU> 

" 5BtS+iJ 6« OOMHz ± 5 K H r <0 J3 
SSIttCt 5 KHz O^X^urMJh 

t tum + h t u a lain**** . 

- OJfcnno HWHi . Bi CMOSflitti,p 
l-L»l»(HVCOUlfrrUfcPUi, 

- 5 - 



f / 

#Bfl¥ 2-29116H2) 

, 4fyf^^X4ivcoo!t,A(S ffcaA + 4 
t4J,% ' p «- * » « «i M £ ar 5 V <r> t t I. p 

+ fc fete, VCOtt0^ 5V 

PL^Wa^fttiHBfflUtvcoittis 
*t*V>*fc N P» K « R3 (= S ft £ L% ^ 

3 fcffllL ft j; 9 VCOC P L 

-fc aa <o j: a * b i CMoswifto-f-vr 

5>^n*«5 <l SVCOtt*|.5yy^. 
•-- 4 _ 

« i ; o) jb «;i <o m k qn h -c * * . 

W K P L L « » a i 2 O !fi A fS ^ C * V* X & jft $ 

«Jifc:fcHTPLL*l«lj»i 2 t 5L £E *J W ft jg K 
litS fit Hi . 

r f*m ] 

— 6 - 



0 

£*£E«fl)ftJR« 6 *s O J 4 X O S A # M jb 3 

2 *> Z SL$\ W ft til ft 6 *\ <T) y 4 X £ A U: # 
ffi«8-Cfifrik*ft6. 

[ 92 Ik W 3 

4®izt&->X t . 

Ifc S ft , *0-#WftCCMOS3&JI|E]KT'ffi& 
«n4PLL*»» 2*»»*?fl, f <OPLLrR 
S^^-atcrafcLT/Wtf-^h^^X* 

P L Lfc*ft 2 <0&aaic«£ Lt ft t < G 

vco6 fcwiaf-<v-y^>r5 fctf>rafct±tts? 

- 7 - 

ftfflit*a«4ii&&<Iffr fc « 3 <s # f p i: 

x fi ^ * r , <t> o v-i/'^vrscm^L, 
f ^-i/'^>-r5tH<0^^xlit^r . * p <0 

ra&a&t;&ffl£icj5tfcairt(g^*: lpf7c 
ai * i- * * *offi*(g*Hi/</i,xfc#** 

* r , * p Ofljftftfc:i:t*->T£i&L. * X 

ffi :Jj L , VC06(iLPP7<0{l5^i^<0€EI 
VC()6(0!i!^l§flir»JX^r - ^ 3 "C 7> ft 3 ft 

2T-3^lC7>ffl*ftTWSe«af§^fD t Ltd 
« it tit 8 4 CtK^j^i, 

ST. ±fcOJ;5£ffl&3ftfcPLL^:/*1f 

— 9 - 




fSfl¥ 2-291161(3) 



(g«Utli)«?iiUPF ( n - /< x 7 < /u * ) 

ft fit $ ft. X * . ^<0^«ffiW8li»3®fc:^^- 
**5<cNS!xe**^*/U«9<OT*lC#&Sft. 
* N S! & & * B 1 OIHt*»?t«HH«f*it 

* 4 H fc -» X ft «JJ 1" * t . PLLjRK* 
2CttttffilHlM#>^?a?*{3^CK. J3I ft ft V 

^t«»lftf-^PLLjRtfi;2C«3iUi, 
EfcftC«V*TI3tfcRx-*DA*#l2lLX&& 

If fr ttt*jt«*4 cm*?*. 

ttz. PLL«ttSH2Clir';x^-730fll 
^Hf^A^^ii, PUj»ffSil2li^7M 
y 3 Offi * ft ft m L X «SJ3fl<§^ f P L 

- 8 — 

4lT0K*eU:CMOS«tf<OP LL#3:ffi22fctf 
ft ffl Jfc I* » 4 k/<U-7 h7y^AKnr 
/!s)Rtl(!lA?tii VCO 6 # *t ft X (ft iff 
Uwi, * *> ^ PLt«»»2tVC06 

I^PLL«&&2£mfiM-*0KliiafcVCO6 

tfcoX. PLLfc3tfi2&tffefflJfcl*«4fcV 
C06 fca®ft£«ro?Ogj^#0%£#'aik 
3ft*fc*>. PLL»-»(»2Rtftt«Jfc«H4rt 
f^*/m#IC»<y-f Xc0VCO6A,<0^^y/ 
ft ib * ft. * . 

A *: , V c o 6 ii ^ <0 S BB ^ » K «■« 8 f » tffl 
t ft. , VCO6<0rtg»|HlWk^aiNMxtr^^S/ 
*A'ft9fco«J^£U;as£icaft(ift.*. ft -> 
X. PLLffi£$2fc*VM*{&fflifctitK4*)!eaa 

X ft <c ft < y <f x # n up. x e * * * W * * t 

- I o - 



399 



u 

c » « % m ] 

£1 Jl ft j£ L £ A 3 (C . <L <0 J£ HJJ B i CMOS 
■ iftfcJiOPLLMIUkVCOktityrfl! 



t > #Bfl¥ 2-29116K4) 

3 li 7* 'J ^ > - 7 s 
6 li B HE fffl W ft « K k 
8 I* # K ft ft . 

i 2 ii p l l m m m t * * . 
it m x #a± #rr 



4 . ©iSfcofls^^SiBH 
m i 0 i* ^ <r> n m <o m m m w . 

& 2 ® l± Z <T) %m * & to <t L tz P L L is y ± V 
#40tiPLL^>*^4if@ftcora7?E. 

»5 0tt«*«vcooi3»a«ttat*e. 



—400— 



i) 



K ) 



2-291161(5) 




—401 — 



I) 



r- ) 

i ) 



<&M¥- 2-291161(6) 



STBo- 
CKo- 
DAo- 



1 3 E 

v 



9 8 5. 




31 4 (§ 
P L L -J-j t V 4 V @?§(D 7" o «, ?@ 



— 11 



PLL 



f r 



fp 



0r 



T 



I 



8 5 0. 

ffftovco©^S!«ii@ 




799.995 800 800.005 
MHz MHz MHz 



LPF 



VCO 



T 



—402— 



' 5 



THIS PAGE BUNK «mo) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
J2 GRAY SCALE DOCUMENTS 

LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: — 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



THIS PAGE BLANK (usero) 



